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(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the problem that, 
when the size of a wiring board with electronic element is 
reduced and the packaging density of the board is 
increased, the thermal shock resistance and connection 
reliability of the board have not been improved. 
SOLUTION: The wiring board 5 with electronic element i ^ , 
is provided with an insulating layer la, wiring conductors ^if'^^ 
2 arranged on the layer la, and through conductors 3b 
electrically connected to the conductors 2 and the 
electrodes 4a of an electronic element 4. The board 5 is 
also provided with the electronic element 4 the 
electrodes 4a of which are electrically connected to the 
through conductors 3b. The electrodes 4a of the element 
4 are formed in projecting states and, at the same time, 

the front end sections of the electrodes 4a are embedded in the conductors 3b. Since the 
electrodes 4a of the element 4 are firmly connected to the conductors 3b by anchoring effects, 
no by peeling disconnection caused occurs between the element 4 and wiring conductors 2 
even when the wiring board 5 is subjected to thermal shock tests and reflow soldering. 
Consequently, the thermal shock resistance and connection reliability of the wiring board 5 
are improved. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] wiring arranged in the insulating layer and this insulating layer ~ a conductor and this wiring - 
- the penetration electrically connected to the electrode of an electronic device while connecting with a 
conductor electrically ~ with a conductor it carries on said insulating layer ~ having ~ the electrode ~ 
said penetration ~ while it is the wiring substrate with an electronic device which comes to provide the 
electronic device electrically connected with the conductor and the electrode of said electronic device is 
a letter of a projection ~ the point ~ said penetration ~ the wiring substrate with an electronic device 
characterized by being embedded at the conductor. 

[Claim 2] said penetration ~ the wiring substrate with an electronic device according to claim 1 
characterized by a conductor consisting of a conductive paste. 

[Claim 3] wiring electrically connected with this conductive paste while form a through tube in an 
insulating layer and filling up this through tube with a conductive paste ~ the manufacture approach of 
the wiring substrate with an electronic device characterized by to provide the process which forms a 
conductor, the process which embeds the point of said electrode at said conductive paste while carrying 
the electronic device which has the electrode of the letter of a projection on said insulating layer, and the 
process which stiffen said conductive paste after an appropriate time. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the wiring substrate with an electronic device which 
carries an electronic device especially in some wiring substrates, and grows into it about the wiring 
substrate used for electronic equipment, such as various AV equipments, a household-electric- 
appliances device, communication equipment and a computer, and its peripheral device. 
[0002] 

[Description of the Prior Art] wiring of plurality [ front face / which consist of organic resin ingredients, 
such as an insulating layer or a glass epoxy resin with which the wiring subsfrate with an elecfronic 
device consists of ceramic ingredients, such as an alumina, conventionally, / of an insulating layer / the 
interior and the front face ] ~ while forming a conductor and carrying out loading attachment of the 
electronic devices, such as a semiconductor device, and a capacitor, a resistance element, on this front 
face — these electrodes — each wiring ~ it is formed by connecting with a conductor. 
[0003] However, small and thin shape, and lightwcight-ization is required as electronic equipment being 
represented by mobile communication equipment, and small and dcnsification arc increasingly required 
also for the wiring substrate with an electronic device carried in such electronic equipment in recent 
years. For this reason, it is necessary to adopt a small thing and for the elecfronic device carried in a 
wiring subsfrate with an elecfronic device to also make a component-side product small as much as 
possible. 

[0004] Moreover, recently, mounting an elecfronic device in the interior of a wiring subsfrate is also 
proposed in order to reduce the number of the elecfronic devices mounted in the front face of a wiring 
substrate with an electronic device and to miniaturize a wiring substrate with an electronic device. 
[0005] 

[Problem(s) to be Solved by the Invention] however, small and densification require increasingly in 
recent years ~ having ~ coming — wiring of a wiring substrate with an electronic device, while a 
conductor makes it detailed The electronic device mounted in a wiring substrate front face with an 
elecfronic device or the interior is also miniaturized. When the area of a connection with a conductor 
becomes small and the spalling test which is a cycle trial of an elevated temperature and low 
temperature is performed, big stress occurs to both according to the difference of the coefficient of 
thermal expansion of the elecfrode of an elecfronic device, and an insulating layer, an elecfronic device 
and wiring ~ an electronic device and wiring ~ a conductor ~ it had the frouble of exfoliating and 
disconnecting in between. 

[0006] moreover, the elevated-temperature reflow process at the time of carrying an electronic device on 
a wiring substrate ~ setting ~ the difference of the thermal expansion of an insulating layer, and the 
thermal expansion of an electronic device ~ a location gap of an elecfronic device ~ generating ~ 
consequently, the elecfrode of an elecfronic device and wiring ~ it also had the frouble that connection 
of a conductor could not be performed normally. 

[0007] This invention is thought out in view of the frouble of this conventional technique, and the 
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purpose is in offering the small and lightweight wiring substrate with an electronic device excellent in 

thermal shock resistance and connection dependability. 

[0008] 

[Means for Solving the Problem] wiring with which the wiring substrate with an electronic device of 
this invention was arranged in an insulating layer and this insulating layer ~ with a conductor this wiring 
~ the penetration electrically connected to the electrode of an electronic device while connecting with a 
conductor electrically ~ with a conductor it carries on an insulating layer ~ having ~ the electrode ~ 
penetration ~ while it is the wiring substrate with an electronic device which comes to provide the 
electronic device electrically connected with the conductor and the electrode of an electronic device is a 
letter of a projection ~ the point ~ penetration ~ it is characterized by being embedded at the conductor. 
[0009] moreover, the wiring substrate with an electronic device of this invention ~ penetration ~ it is 
characterized by a conductor consisting of a conductive paste. 

[0010] Furthermore, the manufacture approach of the wiring substrate with an electronic device of this 
invention While forming a through tube in an insulating layer and filling up this through tube with a 
conductive paste wiring electrically connected with this conductive paste, while carrying the process 
which forms a conductor, and the electronic device which has the electrode of the letter of a projection 
on an insulating layer It is characterized by providing the process which embeds the point of an 
electrode at a conductive paste, and the process which stiffens a conductive paste after an appropriate 
time. 

[001 1] while making the electrode of an electronic device into the letter of a projection according to the 
wiring substrate with an electronic device of this invention ~ the point ~ penetration ~ the electrode of 
an electronic device since it is embedded at the conductor — penetration ~ the case where connected 
with the conductor firmly according to the anchor effect, and the spalling test which is a cycle trial of an 
elevated temperature and low temperature is performed ~ also setting ~ an electronic device and wiring 
~ a conductor ~ it does not exfoliate and disconnect in between moreover ******a difference arises 
in the thermal expansion of an electronic device and an insulating layer in the case of an elevated- 
temperature reflow at the time of mounting an electronic device ~ the letter electrode of a projection ~ 
penetration ~ since it is embedded at the conductor ~ a location gap ~ it can control ~ consequently, the 
electrode of an electronic device and wiring ~ connection of a conductor can consider as the wiring 
substrate with an electronic device excellent in good connection dependability. 
[00 1 2] moreover ~ according to the wiring substrate with an electronic device of this invention ~ the 
above-mentioned configuration ~ setting — penetration ~ the point of the electrode of the letter of a 
projection of an electronic device since a conductor shall be consisted of a conductive paste ~ 
penetration ~ the time of embedding at a conductor ~ a conductive paste ~ the electrode whole ~ a 
wrap ~ things are made, consequently both connection area can become large, connection can be 
strengthened, and it can carry out as a wiring substrate with an electronic device with high connection 
dependability. 

[0013] Furthermore, while according to the manufacture approach of the wiring substrate with an 
electronic device of this invention forming a through tube in an insulating layer and filling up this 
through tube with a conductive paste wiring electrically connected with this conductive paste, while 
carrying the process which forms a conductor, and the electronic device which has the electrode of the 
letter of a projection on an insulating layer From providing the process which embeds the point of an 
electrode at a conductive paste, and the process which stiffens a conductive paste after an appropriate 
time It can fix [ consequently ] firmly to a conductor, the electrode of the letter of a projection of an 
electronic device ~ penetration ~ the time of embedding at a conductor ~ penetration ~ stiffening a 
conductive paste, while being able to embed easily, since a conductor is in the condition of not 
hardening ~ the electrode of an electronic device ~ penetration ~ the case where a spalling test is 
performed ~ also setting ~ an electronic device and wiring ~ a conductor ~ the wiring substrate with an 
electronic device which is not exfoHated and disconnected in between can be manufactured easily. 
[0014] 

[Embodiment of the Invention] Next, the wiring substrate with an electronic device of this invention is 
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explained to a detail based on an attached drawing. 

[0015] Drawiiig 1 is the sectional view showing an example of the operation gestalt of the wiring 
substrate with an electronic device of this invention, and drawing 2 is the sectional view showing an 
example of the operation gestalt at the time of carrying an electronic device in the interior of a wiring 
substrate in the wiring substrate with an electronic device of this invention, the insulating substrate to 
which la changes from insulating-layer la of plurality [ 1 / an insulating layer and ] in these drawings, 
and 2 ~ wiring ~ a conductor and 3a ~ a through tube and 3b ~ penetration ~ a conductor and 4 are 
electronic devices, such as a capacitor, and the wiring substrate 5 with an electronic device of this 
invention mainly consists of these. In addition, the example which carried out the laminating of the two- 
layer insulating-layer la to drawing 1 , carried out the laminating of the insulating-layer of five layers la 
to drawing 2 , and manufactured the wiring substrate 5 with an electronic device is shown. Moreover, in 
the example of drawing 2 , the through hole 6 which contains an electronic device 4 is formed in a part 
of insulating-layer la (this example bilayer), and the electronic device 4 is laid under this through hole 
6. furthermore ~ an insulating- layer la front face ~ wiring ~ a conductor 2 arranges ~ having ~ 
penetration — a conductor ~ it has connected with electrode 4a of an electronic device 4 electrically 
through 3b. moreover ~ the wiring substrate 5 with an electronic device of this invention ~ electrode 4a 
of an electronic device 4 ~ the letter of a projection ~ it is ~ penetration ~ a conductor ~ it is embedded 
at 3b. 

[0016] insulating-layer la ~ wiring ~ it is desirable to have a function as a conductor 2 or a base 
material of an electronic device 4, to consist of organic resin ingredients, such as ceramic ingredients, 
such as an alumina and crystallized glass, or an epoxy resin, and bismaleimide triazine resin, 
thermosetting polyphenylene ether resin, liquid crystal polymer resin, and to consist of organic resin 
ingredients, such as thermosetting polyphenylene ether resin from a viewpoint of lightweight-izing, 
detailed-izing, a RF property, and workability and liquid crystal polymer resin, especially. 
[0017] In addition, when insulating-layer la consists of an organic resin ingredient Coupling agents, 
such as a silane system for raising a mechanical strength, and a titanate system, Light stabilizer, such as 
an ultraviolet ray absorbent for improving the antioxidant and lightfastness for improving thermal 
stability. Fire-resistant assistants, such as a fire-resistant agent of the halogen system for improving fire 
retardancy, or a phosphoric-acid system, an antimony system compound, and boric-acid zinc, metaboric 
acid barium, a zirconium dioxide. Lubricant, such as a higher fatty acid for improving lubricity, and 
higher-fatty-acid ester, a higher-fatty-acid metal salt, a fluorocarbon system surfactant, In order to adjust 
a coefficient of thermal expansion And/or, a mechanical strength Aluminum oxide, oxidization silicon, 
titanium oxide, barium-oxide, strontium-oxide and zirconium dioxide and calcium oxide, zeolite, sihcon 
nitride, alumimium nitride, silicon carbide, and potassium titanate barium titanate - for making it 
improve Fillers, such as strontium titanate titanic-acid calcium boric-acid aluminum stannic-acid barium 
zirconic acid barium zirconic acid strontium, or the glass fabrics which wove fibrous glass into blanket- 
like may be made to contain. 

[0018] Such insulating-layer la to for example, inorganic insulation powder, such as the aluminum 
oxide, the silicon nitride, the alumimium nitride, the silicon carbide, titanium oxide, barium oxide, a 
strontium oxide, a zirconium dioxide, a calcium oxide, etc. whose particle size is about 0.1-15 
micrometers Thermoplastics, such as thermosetting resin, such as an epoxy resin, phenol resin, 
polyimide resin, a bismaleimide resin, and thermosetting polyphenylene ether resin, or hquid crystal 
polyester polyphenylene ether resin, a solvent, a plasticizer, a dispersant, etc. are added. By adopting the 
sheet casting methods, such as the well-known doctor blade method, conventionally, and making the 
obtained paste with the shape of a sheet Or by being intmiersed, pulling up perpendicularly the glass- 
fabrics glass which wove fibrous glass into blanket-like during the above-mentioned paste, and drying, 
insulating-layer la and the precursor sheet which changes are formed, and it is obtained by cutting in 
desired magnitude after an appropriate time. 

[0019] In addition, as the electronic device 4 carried shows drawings 2 with a sectional view, when being 
formed in the interior of an insulating substrate 1, the through hole 6 for holding an electronic device 4 
in a part of insulating-layer la is drilled. Such a through hole 6 is formed in insulating-layer la 
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according to the magnitude and the configuration of an electronic device 4 by performing drilling 
processing by the well-known laser process, and punching processing by the punching method 
conventionally. 

[0020] moreover ~ insulating-layer la ~ at least one field of a vertical side ~ wiring ~ covering 
formation of the conductor 2 is carried out. wiring ~ the thickness consists of conductive pastes [, such 
as the metallic foil or copper of right conductivity and silver, tungsten molybdenum ], such as copper 
and gold, by about 2-30 micrometers, and a conductor 2 has the function to connect electrically to an 
external electrical circuit (not shown) the electronic device 4 carried in the wiring substrate 5 with an 
electronic device. 

[0021] such wiring ~ a conductor 2 is formed carrying out covering formation of the metallic foil which 
carried out pattern formation to the precursor sheet used as insulating-layer la with the subtractive 
process using a well-known photoresist, for example, changes from copper to it with a replica method 
etc., or by printing conventionally the conductive paste which added thermosetting resin or 
thermoplastics, a solvent, a plasticizer, a dispersant, etc., and obtained metal powder, such as copper, 
and silver, tungsten molybdenum, using well-known screen printing. 

[0022] furthermore, the penetration whose diameter is about 20-150 micrometers at insulating-layer la - 

- a conductor ~ 3b is formed, penetration ~ a conductor ~ wiring with which 3b is located up and down 
on both sides of insulating-layer la ~ a conductor ~ two comrades and wiring ~ it has the function to 
connect electrically a conductor 2 and electrode 4a of an electronic device 4. such penetration ~ a 
conductor ~ 3a is formed by embedding conventionally the conductive paste which changes from 
copper, silver, gold, solder, etc. to this through tube 3a with well-known screen printing, after forming 
through tube 3a by performing drilling processing to insulating-layer la with laser. 

[0023] and this penetration - a conductor ~ while connecting electrically, each electrode 4a of the 
electronic device 4 carried getting down to a part of 3b and electrode 4a of an electronic device 4 being a 
letter of a projection in the wiring substrate 5 with an electronic device of this invention ~ that point ~ 
penetration ~ a conductor ~ it is embedded at 3b. Moreover, this is important. 

[0024] while making electrode 4a of an electronic device 4 into the letter of a projection according to the 
wiring substrate 5 with an electronic device of this invention ~ the point ~ penetration ~ a conductor ~ 
electrode 4a of the electronic device 4 since it is embedded at 3b ~ penetration ~ a conductor ~ the case 
where connected with 3b firmly according to the anchor effect, and the spalling test which is a cycle trial 
of an elevated temperature and low temperature is performed ~ an electronic device 4 and wiring ~ it 
does not exfoliate and disconnect between conductors 2 moreover ******a difference arises in the 
thermal expansion of an electronic device 4 and insulating-layer la in the case of an elevated- 
temperature reflow at the time of mounting an electronic device 4 ~ electrode 4a of the letter of a 
projection ~ penetration ~ a conductor — since it connects with 3b firmly according to an anchor effect - 

- a location gap of an electronic device 4 — it can control ~ consequently, electrode 4a of an electronic 
device 4 and wiring ~ connection of a conductor 2 can consider as the wiring substrate 5 with an 
electronic device excellent in good connection dependability. 

[0025] Such electrode 4a of the letter of a projection of an electronic device 4 is formed by adopting 
well-known screen printing and carrying out copy printing of the conductive pastes, such as copper, and 
silver, tungsten molybdenum, to the front face of an electronic device 4 conventionally. 
[0026] In addition, although a round shape, an ellipse form, or a polygon is sufficient as the cross 
section of a direction parallel to insulating- layer la, as for the projection configuration of electrode 4a of 
an electronic device 4, from a viewpoint of easing the stress of a connection, it is desirable that they are 
a round shape and an ellipse form, moreover, the cross section of electrode 4a of a direction parallel to 
insulating-layer la ~ electrode 4a of the letter of a projection ~ penetration ~ a conductor ~ from a 
viewpoint of preventing a bite lump of air in case it embeds at 3b, it is more desirable than a connection 
with an electronic device 4 that the direction of a point is small. Furthermore, height T of electrode 4a 
has the desirable range of 0.1t-0.5t, when thickness of insulating-layer la is set to t. Sufficient anchor 
effect is not acquired with height T of elecfrode 4a being less than O.lt. Consequently, if there is an 
inclination which a connection disconnects in a spalling test and it exceeds 0.5t, when pressurizing and 
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heating the wiring substrate 5 with an electronic device finally and muMlayering, A conductive paste 
disturbs greatly from through tube 3 a, and there is a danger of generating poor adhesion of insulating- 
layer la. Therefore, as for height T of electrode 4a, it is desirable that they are 0.1t-0.5t to thickness t of 

an insulating layer 1 . 

[0027] Moreover, what is necessary is for the path of the cross section of a direction parallel to 
insulating-layer lof electrode 4a of letter of projection a to be a little smaller than the diameter of a 
through hole 6, and just to decide it with the location precision searched for. furthermore, an electronic 
device 4 and penetration ~ a conductor ~ connection of 3b ~ the penetration whose electrode 4a of the 
letter of a projection of an electronic device 4 is not hardened — a conductor — the inside of 3b ~ putting 
~ ****** and after an appropriate time ~ heating ~ penetration ~ a conductor ~ such a wiring substrate 
5 with an electronic device performed by hardening 3b is manufactured by the following approach. First, 
through tube 3 a is formed in the location of a request of insulating-layer la and the precursor sheet 
which changes by laser drilling processing etc. the conductive paste which changes from copper etc. to 
this through tube 3a ~ for example, screen printing ~ using ~ being filled up ~ penetration ~ a 
conductor, after forming 3b Pattern formation was carried out. Temperature a copper metallic foil 100- 
200 degrees C, a pressure ~ the conditions of 0.5-lOMPa ~ 10 minutes - a 1-hour hotpress ~ carrying 
out ~ insulating-layer la ~ imprinting - wiring ~ a conductor 2 and penetration ~ a conductor ~ 3b ~ 
electric ~ connecting ~ wiring ~ a conductor 2 and penetration ~ a conductor ~ 1st insulating-layer la 
in which 3b was formed is obtained, in addition, this time ~ penetration ~ a conductor ~ as for 3b, what 
is considered as the condition which has not been hardened completely of not hardening is desirable. 
Next, apart from the above-mentioned insulating-layer la, through tube 3a is formed in the location of a 
request of insulating-layer la and the precursor sheet which changes by laser drilling processing etc. the 
conductive paste which changes from copper etc. to this through tube 3a - for example, screen printing - 

- using ~ being filled up ~ penetration - a conductor ~ the electronic device 4 after forming 3b ~ 
electrode 4a of that letter of a projection — penetration ~ a conductor ~ it carries so that it may be 
embedded at 3b, and 2nd insulating-layer la which has an electronic device 4 is obtained, and the 1st 
and insulating-layer lof ** 2nd a ~ wiring of 1st insulating-layer la ~ penetration of insulating-layer la 
of a conductor 2 and the 2nd ** ~ a conductor ~ a laminating is carried out so that 3b may lap, and it is 
manufactured after an appropriate time by temperature's carrying out at 150-300 degrees C, and a 
pressure's carrying out a hotpress on condition that 0.5-lOMPa for 30 minute - 24 hours, and carrying 
out full hardening of a precursor sheet and the conductive paste. 

[0028] In addition, what is necessary is to carry out the laminating of the 1st insulating-layer la in which 
the larger through hole 6 a little than an electronic device 4 was formed to the field corresponding to the 
top face of 2nd insulating- layer la to an electronic device 4, and just to carry out a hotpress on the same 
conditions as the above after an appropriate time, when forming an electronic device 4 in the interior of 
a wiring substrate, moreover, the 2nd insulating layer 1 which carried the electronic device 4 ~ wiring ~ 
a conductor 2 may be formed, in this case, penetration ~ a conductor ~ changing 3b into the condition 
which has not been hardened completely of not hardening ~ electrode 4a of the letter of a projection of 
an electronic device 4 ~ penetration ~ a conductor ~ it can embed easily at 3b. 
[0029] while making electrode 4a of an electronic device 4 into the letter of a projection in this way 
according to the wiring substrate 5 with an electronic device of this invention ~ the point ~ penetration - 

- a conductor ~ electrode 4a of the electronic device 4 since it is embedded at 3b ~ penetration ~ a 
conductor ~ the case where connected with 3b firmly according to the anchor effect, and the spalling 
test which is a cycle trial of an elevated temperature and low temperature is performed ~ also setting ~ 
an electronic device 4 and wiring ~ it does not exfoliate and disconnect between conductors 2 moreover 
~ ****** a difference arises in the thermal expansion of an electronic device 4 and insulating-layer la 
in the case of an elevated-temperature reflow at the time of mounting an electronic device 4 - letter 
electrode of projection 4a ~ penetration ~ a conductor ~ a location gap since it is embedded at 3b ~ it 
can control ~ consequently, electrode 4a of an electronic device 4 and wiring ~ connection of a 
conductor 2 can consider as the wiring substrate 5 with an electronic device excellent in good 
connection dependability. 
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[0030] Next, the manufacture approach of the wiring substrate with an electronic device of this 
invention is explained to a detail based on dra wing 3 . Drawing 3 is a sectional view for every process 
for manufacturing the wiring substrate with an electronic device of drawing 2 . 
[0031] First, as shown to drawing 3 (a) in a sectional view, the precursor sheet which is not hardened 
[ insulating-layer 11a and / which change ] is prepared, and through tube 13a whose diameter is about 
20-150 micrometers is drilled in a desired part by laser beam machining at this precursor sheet. 
[0032] The precursor sheet which is not hardened [ such insulating-layer 11a and / which change ] It 
consists of organic resin ingredients, such as ceramic ingredients, such as an alumina and crystallized 
glass, or an epoxy resin, and bismaleimide triazine resin, thermosetting polyphenylene ether resin, liquid 
crystal polymer resin. When insulating-layer 11a consists of an organic resin ingredient Coupling 
agents, such as a silane system for raising a mechanical strength, and a titanate system. Light stabilizer, 
such as an ultraviolet ray absorbent for improving the antioxidant and lightfastness for improving 
thermal stability. Fire-resistant assistants, such as a fire-resistant agent of the halogen system for 
improving fire retardancy, or a phosphoric-acid system, an antimony system compound, and boric-acid 
zinc, metaboric acid barium, a zirconium dioxide, Lubricant, such as a higher fatty acid for improving 
lubricity, and higher-fatty-acid ester, a higher-fatty-acid metal salt, a fluorocarbon system surfactant. In 
order to adjust a coefficient of thermal expansion And/or, a mechanical strength Aluminum oxide, 
oxidization silicon, titanium oxide, barium-oxide, strontium-oxide and zirconium dioxide and calcium 
oxide, zeolite, silicon nitride, alumimium nitride, silicon carbide, and potassium titanate barium titanate 

- for making it improve Fillers, such as strontium titanate titanic-acid calcium boric-acid aluminum 
stannic-acid barium zirconic acid barium zirconic acid strontium, or the glass fabrics which wove 
fibrous glass into blanket-like may be made to contain. 

[0033] Such a precursor sheet is manufactured by the following approaches, when using the composite 
material of thermosetting resin and inorganic insulation powder as an insulating material. First, the 
mixture which was adding thermosetting resin to the inorganic insulation powder mentioned above with 
the solvent so that the amount of inorganic insulation powder might become with 20 - 80 volume % is 
obtained, this mixture is mixed with the means of a kneading machine (kneader), 3 rolls, etc., and a 
paste is manufactured. And after adopting sheet forming methods, such as the rolling-out method, and 
an extrusion process, a radiation method, a doctor blade method, and fabricating this paste in the shape 
of a sheet, when thermosetting resin heats and dries to the temperature which does not carry out full 
hardening, the precursor sheet used as insulating-layer 1 la manufactures. In addition, a paste is a fluid 
which has suitably the predetermined viscosity which comes to add solvents, such as toluene, butyl 
acetate, a methyl ethyl ketone, a methanol, methyl-cellosolve acetate, isopropyl alcohol, methyl isobutyl 
ketone, and dimethylformamide, to the composite material of thermosetting resin and inorganic 
insulation powder, and although the viscosity is based also on a sheet forming method, 100-3000poise is 
desirable [ viscosity ]. 

[0034] next, the conductive paste which consists of copper, silver, gold, solder, etc. in through tube 13a 
as shown to drawing 3 (b) in a sectional view ~ the former ~ well-known screen printing etc. ~ adopting 
~ being filled up ~ penetration ~ a conductor ~ 13b is formed. 

[0035] next, wiring put on the front face and rear face of a precursor sheet as shown to drawing 3 (c) in a 
sectional view ~ a conductor 12 is prepared, and a sectional view shows to drawing 3 (d) ~ as ~ wiring - 

- a conductor 12 ~ wiring required for the front face and rear face of a precursor sheet ~ a conductor 12 
and penetration ~ a conductor ~ it piles up and imprints so that 13a may connect electrically. 

[0036] in addition — this example ~ wiring — formation of a conductor 12 ~ a rephca method ~ carrying 
out — such wiring ~ a conductor 12 is formed by the approach described below, first, etching 

after forming a resist layer so that it may be manufactured by the front face of the base materials 20, 
such as a mold release sheet, with plating etc., an electrolysis metallic foil with a thickness of 1-35 
micrometers it is thin from one sort or two sorts or more of alloys chosen from copper, gold, silver, 
aluminum, etc. may be pasted up and it may become the mirror image pattern of a desired circuit pattern 
on the front face and resist removal ~ wiring of the mirror image of a predetermined circuit pattern ~ a 
conductor 12 is formed, next, wiring ~ covering to the front face and rear face of a precursor sheet of a 
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conductor 12 ~ wiring ~ after a pressure carries out pressurization heating of the base material 20 with 
which the conductor 12 was formed superposition and after an appropriate time to the front face and rear 
face of a precursor sheet on the conditions 0.5 - lOMPa and whose temperature are 60-150 degrees C, by 
removing a base material 20 shows to a sectional view at drawing 3 (e) ~ as ~ wiring ~ a conductor 12 
is put on a precursor sheet, in addition, this time ~ penetration ~ a conductor ~ what is considered as the 
condition which has not been hardened completely of not hardening is important for 13b. 
[0037] Moreover, as a base material 20, well-known things, such as polyethylene terephthalate, 
polyethylenenaphthalate, polyimide, polyphenylene sulfide, a vinyl chloride, and polypropylene, can be 
used. 10-100 micrometers is suitable for the thickness of a base material, and its 25-50 micrometers are 
desirably good, wiring formed by a base material bending [ deformation or ] as the thickness of a base 
material is less than 10 micrometers ~ a conductor 12 ~ disconnecting ~ being easy - if thickness 
exceeds 100 micrometers, the flexibility of a base material will be lost, and there is an inclination for 
exfoliation of the base material 20 from a precursor sheet to become difficult. Moreover, in order to 
form an electrolysis metallic foil in base material 20 front face, well-known adhesives, such as acrylic, 
and a rubber system, a silicon system, an epoxy system, may be used. 

[0038] And two or more precursor sheets manufactured through the process of above-mentioned (a) - (f) 
as shown to drawing 3 (f) in a sectional view, The laminating of the precursor sheet is carried out. the 
penetration which prepares the electronic device 14 which has electrode 14a of the letter of a projection, 
next consists the point of electrode 14a of a conductive paste ~ a conductor, while embedding at 13b 
The wiring substrate 15 with an electronic device of this invention shown in drawing 3 (g) with a 
sectional view is completed by temperature's carrying out at 150-300 degrees C, and a pressure's 
carrying out a hotpress on condition that 0.5- 1 OMPa for 30 minute - 24 hours, and carrying out fiiU 
hardening of a precursor sheet and the conductive paste. 

[0039] In addition, what is necessary is just to drill the through hole 16 which holds an electronic device 
14 by laser or the punching method in the part in which the electronic device 14 of a precursor sheet is 
held, before carrying out the laminating of the precursor sheet although drawing 3 shows the example in 
which the electronic device 14 was formed to the interior of a wiring substrate. 
[0040] As explained above, according to the manufacture approach of the wiring substrate 15 with an 
electronic device of this invention electrode 14a of the letter of a projection of an electronic device 14 ~ 
penetration ~ a conductor, in case it embeds at the conductive paste which forms 13b It can fix firmly to 
13b. the penetration which consists electrode 14a of an electronic device 14 of a conductive paste by 
stiffening a conductive paste while being able to embed easily, since a conductive paste is in the 
condition of not hardening — a conductor — consequently, the case where a spalling test is performed — 
also setting ~ an electronic device 14 and wiring ~ the wiring substrate 15 with an electronic device 
which is not exfoliated and disconnected between conductors 12 can be manufactured easily. 
[0041] In addition, electrode 14a of the letter of a projection of an electronic device 14 is formed by 
adopting well-known screen printing and carrying out copy printing of the conductive pastes, such as 
copper, and silver, tungsten molybdenum, to the front face of an electronic device 14 conventionally. 
Furthermore, although a round shape, an ellipse form, or a polygon is sufficient as the cross section of a 
direction parallel to insulating-layer 1 la, as for the projection configuration of electrode 14a of an 
electronic device 14, from a viewpoint of easing the stress of a connection, it is desirable that they are a 
round shape and an ellipse form, moreover, the cross section of electrode 14a of a direction parallel to 
insulating-layer 1 la ~ electrode 14a of the letter of a projection ~ penetration ~ a conductor ~ from a 
viewpoint of preventing a bite lump of air in case it embeds at 13b, it is more desirable than a 
connection with an electronic device 14 that the direction of a point is small. Furthermore, height T of 
electrode 14a has the desirable range of 0.1t-0.5t, when thickness of insulating-layer 1 la is set to t. 
Sufficient anchor effect is not acquired with height T of electrode 14a being less than O.lt. 
Consequently, if there is an inclination which a connection disconnects in a spalling test and it exceeds 
0.5t, when pressurizing and heating the wiring substrate 15 with an electronic device finally and 
multilayering, A conductive paste disturbs greatly from through tube 13a, and there is a danger of 
generating poor adhesion of insulating-layer 11a. Therefore, as for height T of elecfrode 14a, it is 
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desirable that they are 0.1t-0.5t to thickness t of insulating-layer 11a. Moreover, what is necessary is for 
the path of the cross section of a direction parallel to insulating-layer 1 lof electrode 14a of letter of 
projection a to be a little smaller than the diameter of a through hole 16, and just to decide it with the 

location precision searched for. 

[0042] according to the manufacture approach of the wiring substrate with an electronic device of this 
invention in this way ~ the electrode of an electronic device, and wiring ~ connection of a conductor 
can offer the wiring substrate with an electronic device excellent in good connection dependability. 
[0043] In addition, although the above-mentioned example showed the example in case the number of 
the electronic devices carried in a wiring substrate with an electronic device is one, it is satisfactory to 
form two or more electronic devices in the front face and the interior of a wiring substrate at all. 
[0044] 

[Effect of the Invention] while making the elecfrode of an elecfronic device into the letter of a projection 
according to the wiring substrate with an electronic device of this invention ~ the point ~ penetration ~ 
the electrode of an electronic device since it is embedded at the conductor ~ penetration ~ the case 
where connected with the conductor firmly according to the anchor effect, and the spalling test which is 
a cycle trial of an elevated temperature and low temperature is performed ~ also setting ~ an electronic 
device and wiring ~ a conductor ~ it does not exfoliate and disconnect in between moreover .. >i=*****a 
difference arises in the thermal expansion of an elecfronic device and an insulating layer in the case of 
an elevated-temperature reflow at the time of mounting an elecfronic device ~ the letter elecfrode of a 
projection ~ penefration ~ since it is embedded at the conductor ~ a location gap ~ it can confrol ~ 
consequently, the electrode of an elecfronic device and wiring - connection of a conductor can consider 
as the wiring substrate with an electronic device excellent in good connection dependability. 
[0045] moreover - according to the wiring subsfrate with an electronic device of this invention - the 
above-mentioned configuration ~ setting ~ penetration ~ the point of the electrode of the letter of a 
projection of an electronic device since a conductor shall be consisted of a conductive paste ~ 
penetration ~ the time of embedding at a conductor ~ a conductive paste ~ the electrode whole ~ a 
wrap ~ things are made, consequently both connection area can become large, connection can be 
sfrengthened, and it can carry out as a wiring subsfrate with an elecfronic device with high connection 
dependability. 

[0046] Furthermore, while according to the manufacture approach of the wiring subsfrate with an 
elecfronic device of this invention forming a through tube in an insulating layer and filling up this 
through tube with a conductive paste wiring electrically connected with this conductive paste, while 
carrying the process which forms a conductor, and the electronic device which has the electrode of the 
letter of a projection on an insulating layer From providing the process which embeds the point of an 
elecfrode at a conductive paste, and the process which stiffens a conductive paste after an appropriate 
time It can fix [ consequently ] firmly to a conductor, the electrode of the letter of a projection of an 
elecfronic device ~ penetration ~ the time of embedding at a conductor ~ penefration ~ stiffening a 
conductive paste, while being able to embed easily, since the conductive paste which forms a conductor 
is in the condition of not hardening ~ the elecfrode of an elecfronic device ~ penefration ~ the case 
where a spalling test is performed ~ also setting ~ an elecfronic device and wiring ~ a conductor ~ the 
wiring substrate with an elecfronic device which is not exfoliated and disconnected in between can be 
manufactured easily. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

i Draw ing i ] It is the sectional view showing an example of the gestalt of operation of the wiring 
substrate with an electronic device of this invention. 

I Dhjw iiig 2] It is the sectional view showing other examples of the gestalt of operation of the wiring 
substrate w itii an electronic device of this invention. 

i Ds awi jig ;>J (a) - (g) is a sectional view for every process for explaining the manufacture approach of 
the wiring substrate with an electronic device of this invention. 
[Description of Notations] 
la Insulating layer 

1 11a Insulating substrate 

2 and 12 wiring — a conductor 

3a, 13a Through tube 

3b and 13b penetration ~ a conductor 

4 14 Electronic device 

4a, 14a Electrode of the letter of a projection 

5 15 Wiring substrate with an electronic device 
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X h . ^rnxmrn 4 a ^^maw* 3 b .ittixv^ 

m^s^ 4 4 a i: mmw. 2 

[ 0 0 3 0 ] *^Hjo«^*^tiS^«oMjS 
i5'S:^:m3^zm^\^xmm\ztmth. m3\i.m2(D 

[ 0 0 3 1 ] . 03 ( a ) t;BiTHHT's^-r i a 

m%m 'y~V\>zv -^f■ Jnit ,i 19 P^^.<71 f[S|P/f tW? -/ji20 
-150^ mg^i^Maf L13 a 'i'S^riir ^ . 

rwmm ■ m^\Ym^^) -7 x - uyx-^-/Hsai • m 

fzm^)\u f > ij I < {.d ij ygt^;ii?)ii'M'i4f r y^ 
^y^-fb^iri^^^^KWp^ ■ ■ ^-fi: 

m-ti fzisbt52:x//tfzi±mmfimm^ tz^ 
o^^br;^s~^A ■ mnm ■ m\ti-9y ■ mw^^) 
'^A ■ M-ftx bny^'^A ■ m\tl^)Vn-^~i^ ■ m^t^ 

jvi^-^K ■ h ■ mmm ■ mitTfu^-^j^ ■ 

mimm ■ ^^yBi^u^i. ■ i-^ym^^v^j^ ■ ^9 
ysixbny^^i. ■ i-9ymi})Viy^i^ ■ t^^mriv 

S-^A ■ xXM^-^'U^A ■ y;l/3yMys;U'>A ■ -J)V 
3yKxbny^'>A^(7)3t«M. hMi. «4M 

y:^ii^mz^ n 7 x 9 uxm^^^^^x i> 

[0033];c^j;3 miBftc^— bii. Mm. %m 

mv^hik^. \;):fmm^z^nxmf^^tih.. ±-f . m 
mLtzmwimmMzmmimmm^wmmmmm^ 

20-80«=«% b^j:hl3 ^zimk k h izMtXtz^^'^ 



^mzX'^xm^^Lx^-y.hmi^t^. ^ix. ^ 
a)^~x h Ln^im- mn^m ■ k ^ ^ -7- 

¥m^£ k'<^i^~hfmmmm lx ^- hmzrn^ 
Lfzm. mm^mmmti^^^m^t t ^jst^jpit ix 
^mt^ ^tizi^ mmmna t ^sifngfrv— b pm 

mmmmmM(^m^mMz^ ^;^xy, mmy'i-ii'. ^ 

^/l^x^/I^^by. ^^'y-;^. ^^;Hr^y;^7■T^r 
T— b, y7°nb°;kT;Pn-;k. y-?^;P-f y 7'-?^;P^r 
by. i^'^^/i^:^;VArs b^^?§S^?iJDLT^liFJr 

ffijat: 4) J: S *n00-3000;f- ^ X^WS L t \ 

[0034] 03(b) tifffi@-c-7K-r J; 3 

X b &1^*J115S]tOX ^ 'J -yEpffl?£^^^ffl LTS« 

[0035] mz. H3 ( c ) tiBfHHT'S^t-J; d 

mtl. ^LX.ms (d) tMP?lT-7T^^,j:3t, E 
^t^*12^ lirlBftv— b tOllMi-. J; ysMt:: , SmMi 

mmm2tmmmm3^tpmmmzmmti ^ 0 
h^h^xm^-ri. 

[ 0 0 3 6 ] ^tJ, *^ifeMT'a. ffill^#:12i?)ffM& 

m^miz i o r o T a 0 . ^ i a ^^bes^mo 2id . 
mzj^'^i.yrmi'ZX'omm^tii. ti\ mm^-h-^ 
<^±mmo<^mmiz^ y^m^j:bizx-yxmi^^ti. m 

L . ^<^^mizmmmm> - y ^ 9 - y t ^ 

^Xoi^z V y-x b H * ffM L tdik. X > y . y- X 

b w&,z^ ->xfmmm> ^^-ymkmmmmi 
fim^'^fih. mz. mmm2mmi^i^~hmm 
isxwmm^t^mmii. mmmmimm^tifz^^^ 

20 ^ mmi^ y- b O^ffito 1 t/affi^Sfc-^i^ii: . L 
l>a. J±il*i0.5-10MPa, S^^i60~150°CCO^f+T- 
JMl^Litf*, S}t*20&iiJ^it-iitj;'9, 133 

( e ) mmmt^zTTii-^ 0 i^zmmwmmm^i^-v 
m.it LX \ ^ts:\ ^^mimm. 1 1 t *5 < ; t i^mmx-h 

[00 37] i;^^, ^5f#c20fc LTii. ^.^}^^VyT 
UV9]y~h. ;^^yx^yy-f7^y-b. ;^^y^s 
b. ^^-yyx-yy-tf/L-yr^ b. mti^'^^/i^. ^'ur 
u\L°]yym^/i^coi,mmmx-^ I ^i^com^mo 

^ ^ , ikmi^(^M^mou mMnx-h^ t ^i^mMB"^ 
mim^ 0 1 J; 0 jfM Lfzmmmm2mm < ^ 

-3 T . ifriBfry- b ^> <7)^i^momm^)mm t ^ i> 
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[0038]^LT.[a3(f) tifffillT^^-rJ; 0 

fc. ±iE(a)-- ( f ) <^:Lm:w:wi^uzm.'mm 

fiSci>Mawm3bt;ai^;tf fc h [zmm^- v ^« 

( s ) [zmmmx^'ti^^mm'm-m'immm.iw 

[ 0 0 3 9 ] ia3T1i, mi^*i^l4^ffi|g.S1g^^) 

iMm:taeii., mmi^^-hmMtim^z^ mie*^ 

[0040] m±imMLfzX 0 1:. *^HJco«^*^'ft 

m%mws5cr)WBmi'Mzkmi, m^fm^uc^mmK^ 

msm^z^ mw&^~x vtimmimm.xhhtz)sb{zm- 

it^^i^ k izx ■oxm^f-m^rmm&ua^mm^^ 
-X h^-^tMinmmimhiz^mizMmtz. z tfj^x- 
xcM'R. ?mmmi&n^"^fz^^^zi5>^Xb, 
mi'mi'utnmmm2mxmmtxmw^Lx itdz 
b<D^j:\^m'¥-m^nmM\5mmzmm'^ i . 
[ 0 0 4 1 ] =5rfe. vfm^uco^mmvmi4siii. 
m=¥-mi'u<^mmi^zm'^m ■ ^yyx^y ■ ^ U7"ry 
mmm'\i'^-^ h t:mmm7i' y -ymimm 
^Lxm'omLm\t^zti>z^m!^^ii^. 
fc. m^m^ucr>mmi4Acommmi. wmmiuiz^ 

mm$xh hzb mit li \ ttz. mmiwzmi 

A^^^<ti:-)Xv^hZbmjtU\ ^iokz^ mSl4aO 
S§Ti±. ieSiinat?)i¥§ ^ t fc t/::B§^;0.1t-0.5 

t ammmm l < . mMu&aym^Tm.nmm'h 
hb+mryA-^^fmt-,fcf^ ^aym^. ^mm 
mmxmmdm^kLx Lto nm^h o . o. 5t^si 
!> tm.^m^mmmA'iiM.mm^zMB ■ nrnvx^ 
mitt hm. wmtt^-x b ti^jmu-^^-h^ ^±^<i3. 

XLtoM-^m^hl. tft-^X. mSHaOftSTti, 



[ 0 0 4 2 ] *K Lx^mMcom^m^mmMmcom 
mimmmmzmtitzm^rm^nmrnsmmmth 

Ztti^X'^h. 

[ 0 0 4 3 ] 5rfc. ±T^comxum^m^mm&m^z 
tm^himi'mi'i)^ i m^^^mi^mi^^xtztiK mm 

[0044] 

[?^m(^m^.i ^^^Bmmi'mi'mmMm^zxtni. 

immmmzry^-fmzx ^^mrn'mti. 

m^m^tmmmi^mxmmLxmmix 

U7n-to^t. m'^mi'tmmm<ommmzmt^^t 

tz tlxh. mm^mmf)mmmmzm>hz ttix i 
fz^imfiiimm-z>itifxt>. ^^^m^. ^rm 
^comm t nmmmmmmmmmimmzimrz 

[ 0 0 4 5 ] t >^c, :^m<7^m=F-m=F-iimMmmizxfi 

^m^mMmw^zm^ikLfzm.i<zmm]&.^-7 v tmm 
%<ts:^mmi^mt-ftzk¥X'^. mmm^m 
[ 0 0 4 6 ] s /,(c. ifmmmi-mTmmmm.<^m: 

X b hnmi^z^m^fiMmmmmm-hiMb . 

mmmAz^zm^Mtc^Mm^^i-hWf-m^immth t 
> h iz , mmcm&mmn'^-x y- taA^atfiis 

mt zht-h. m^m^f^mim.criwm'mmmz 

m.immx-hhfzmz^^[zm^7kt^z}iii-x% htt 

comm^i:m.mmmz^m^zmmi'i z t f)-x^ , 

msmmmi:m->fzt^'i>^zt5vxh. m^m^t 
nimmi^mxtmixmrnix Ltd. it t^^v 
^mmmm^:mu^zmift^ z t tix-^ i. „ 

mi] ^^m<^m=Tmi'mmsu<^mmmm.(^- 
mi7j^tmmmx$,6. 

com^^-tmmmx'hh. 
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m3] ( a ) - ( g ) {4. ^^wMcom^fm^iwrnm 3 a . Ba mm 

wmmjjm^tmi-^fziib<Dj:mm<ommmTh 3 b . Bb wmw 

[ff^oiFj] 4.14 m.^m^ 

la wm 4 a . 14 a muw^mM 

1. lla 5 . 15 

2. 12 mm^ 



[01] 




CI12] 
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F:J'-A(##) 5E317 
5E336 



AA24 BBOl BB02 BB04 BB12 
BB13 BB14 BB16 BB17 CC22 
CD34 

AA05 BBOl BB03 BB15 BB18 
BB19 BC02 CC03 CC32 GGll 
GG16 



